⏐ RESEARCH AND PRACTICE ⏐ Objectives. We sought to determine whether mortality rates among immigrant and US-born Hispanic young adults were higher or lower compared with nonHispanic Whites. We also sought to identify which causes of death accounted for the differences in mortality rates between groups.
Mortality of Foreign-Born and US-Born Hispanic
Most of what is known about these patterns is derived from studies, now somewhat dated, using vital statistics linked to the 1980 US census, 13, [15] [16] [17] [18] National Health Interview Survey (NHIS) data from the late 1980s and early 1990s linked to the NDI through 1997, 3, 5, 12, 14 and Current Population Survey data linked to the NDI through 1987. 11 Mortality rates may have changed since these studies were conducted because of changes in cause-specific rates and because of cohort differences in the attributes of immigrants (e.g., educational attainment and economic performance relative to US natives). 19 In most previous studies, stratified analyses of mortality among younger individuals were not conducted or were conducted with data sets involving limited sample sizes. We investigated recent cause-specific mortality rates and patterns among younger foreign-born Hispanic adults and US-born Hispanic adults as compared with nonHispanic Whites in California and Texas. In addition, we assessed differences from previously reported patterns and sought to identify the factors producing the lower mortality rates observed for certain Hispanic groups.
METHODS Data Sources
We used vital registration data from California 20 and Texas 21 for the years 1999 to 2001, focusing on Hispanics and non-Hispanic Whites between the ages of 15 and 44 years. We classified deaths into 2 subgroups: deaths directly related to social and behavioral causes and deaths resulting from chronic diseases and other causes. Social and behavioral causes included homicide, suicide, substance use, alcohol use, other external accidents and injuries, HIV and other primarily sexually transmitted diseases, and other infectious and parasitic causes. Chronic and other diseases included cancers; circulatory, endocrine, metabolic, and respiratory diseases; and all other causes. We recognize that our classifications are imprecise. Causes that we labeled as social and behavioral may have partial etiology in genetic or organic conditions. Chronic disease Recent studies using Social Security and Medicare records, 1 vital statistics, 1,2 and survey cases linked to the National Death Index (NDI) 3, 4 confirm that, among individuals at older ages, rates of all-cause mortality are lower in certain US Hispanic populations than among non-Hispanic Whites. This pattern is clearer for Hispanic immigrants, in particular Mexicans and Central and South Americans, than for US-born Hispanics. [1] [2] [3] [4] [5] The low mortality among some Hispanic populations is sometimes described as paradoxical because of those populations' lower average socioeconomic status, limited health care access, and higher risk of certain diseases. [6] [7] [8] [9] Selective immigration of healthy populations, selective emigration of ill populations, sociocultural and behavioral differences, 3, 4, 7, 8 and genetic differences 10 have been proposed as explanations.
There has been less evidence that mortality rates among younger Hispanic adults (i.e., those aged 18 to 44 years) are also lower than those among younger non-Hispanic White adults. Studies involving the use of survey records linked to the NDI have reported a mortality crossover at approximately 45 years of age, with mortality rates among younger Hispanic adults being higher than those among younger non-Hispanic Whites and rates among older Hispanic adults (i.e., those aged 45 years or older) being lower than those among older non-Hispanic Whites. 5 Reduced mortality among older Hispanics is driven by lower death rates from leading chronic causes of death, including heart disease and cancers of most major sites. 5, 11 At younger ages, causes such as homicide, suicide, substance abuse, and motor vehicle accidents account for a larger share of all deaths. There is evidence that death rates associated with many of these causes are higher among younger Hispanic adults than among younger non-Hispanic White adults. 5, [12] [13] [14] [15] [16] We believe that mortality patterns among younger Hispanics require reexamination. Cancer  C00-D48  793  780  3 116  1 016  807  3 425   Circulatory  I00-I99  826  976  3 817  350  450  1 772   Endocrinic, nutritional, and metabolic  E00-E88  98  257  732  71  170  558   Respiratory  J00-J98  110  158  563  70  110  538   All other  D50-D64, F01-F09,  726  990  2 548  459  640  1 769   F20-H93, K00-K66,   K73-R94   Subtotal  2 553  3 161  10 776  1 966  2 177  8 062   All causes  9 192  10 161  28 409  2 966  3 900  14 233 Note. ICD-10 = International Statistical Classification of Diseases, 10th Revision.
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deaths may reflect diet, health behaviors, and physiological effects of socially mediated stress. Nonetheless, we believed that it was useful to identify a category of causes of death that are related to social and behavioral causes and that are important causes of death among younger adults. A total of 68 861 deaths were reported among non-Hispanic Whites and Hispanics in California and Texas during the study period (Table 1) . Age, gender, ethnicity, and nativity (United States vs foreign) were classified as reported on death certificates. For 336 cases in which data on age, Hispanic ethnicity, or nativity were missing on the death record, we made hot-deck imputations-that is, we used values from a record selected at random from among those matched to the record with missing values on cause of death and nonmissing demographic attributes. Denominators for the rate calculations, by nativity status, age, gender, and ethnicity, were derived from the 2000 census 5% microdata files for Texas and California. 23 
Data Analyses
We compared gender-specific mortality rates for foreign-born Hispanics and USborn Hispanics with those among nonHispanic Whites. We report cause-specific mortality rates for foreign-born Hispanics and US-born Hispanics. We indirectly standardized these mortality rates using age-specific mortality rates for non-Hispanic Whites of the same ages, categorized into 6 age groups each encompassing 5 years. We made comparisons with mortality rates among non-Hispanic Whites in 2 ways. Initially, we calculated indirectly standardized mortality ratios (SMRs), using non-Hispanic White mortality rates to determine expected numbers of deaths from different causes. Then, to assess the relative contribution of each cause of death to overall differences, we apportioned these differences to specific causes of deaths by calculating the number of excess or deficit deaths compared with the expected number of deaths based on mortality rates for non-Hispanic Whites.
RESULTS
Our principal finding was that, for most causes of death and at most ages, mortality rates were lower among younger foreign-born Hispanic adults (aged 15 to 44 years) than among younger non-Hispanic White adults. By contrast, mortality rates were higher among US-born Hispanic men than among nonHispanic White men. US-born Hispanic women had age-and cause-specific mortality profiles similar to those of non-Hispanic Whites. For most causes and at all ages, US-born Hispanics had higher mortality rates than those of foreign-born Hispanics. Cause-specific patterns were similar in Texas compared with California.
Age-specific all-cause mortality rates are reported in Table 2 . Mortality rates were lower among younger foreign-born Hispanic women than among non-Hispanic White women within the entire age range studied. Among foreign-born men, lower mortality rates compared with non-Hispanic White men emerged after the age of 30 years. Mortality rates were higher among US-born Hispanic men than among both foreign-born Hispanic men and non-Hispanic White men throughout the entire age range of 15 to 44 years. Age-specific mortality rates among US-born Hispanic women were similar to those among nonHispanic White women but higher than those among immigrant Hispanic women.
Mortality rates, standardized mortality ratios, and excess or deficit calculations are shown in Table 3 (men) and Table 4 (women). An examination of group differences in mortality reveals 3 comparisons of interest: (1) the comparison of mortality rates among foreignborn Hispanics with mortality rates among non-Hispanic Whites, (2) the comparison of mortality rates among US-born Hispanics with those among non-Hispanic Whites, and (3) the comparison of mortality rates among foreignborn Hispanics with those among US-born Hispanics. Although our study emphasized the comparisons with non-Hispanic Whites, we began by comparing immigrant and US-born Hispanic rates with each other. This comparison revealed differing mortality patterns among immigrants and natives.
Rate Differences and Comparisons Among Men
Rate differences between foreign-born and US-born Hispanics. The all-cause mortality rate among immigrant Hispanic men aged 15 to 44 years was 127 per 100 000. The rate among US-born Hispanic men was one third higher, at 188 per 100 000. Mortality rates associated with nonintentional accidents and injuries were slightly lower among US-born Hispanic men (34 vs 38 per 100 000). For all other causes of death, mortality rates were higher among US-born Hispanic men. Social and behavioral (absolute difference in death rates: +31 per 100 000) and chronic disease (+30 per 100 000) causes contributed equally to the higher mortality rates among US-born men. Among specific-cause groupings, substance use (+13 per 100 000) and circulatory diseases (+10 per 100 000) accounted for the largest share of the higher rates among US-born Hispanic men. Note. SMR = standardized mortality ratio; CI = confidence interval. Death rates were indirectly standardized using non-Hispanic White rates and SMRs. a The numbers in the "excess or deficit" column refer to the difference between the observed number of deaths from each cause in the 3-year period of the study for each group and the number of deaths that would be expected given the population size of the group at each age if age-and cause-specific mortality rates among members of the group had been equal to rates among nonHispanic Whites of the same gender in the same period.
Comparisons of mortality rates for immigrant Hispanic men and US-born Hispanic men with non-Hispanic Whites.
The standardized allcause mortality ratio for immigrant Hispanic men versus non-Hispanic White men was 0.79. Relative mortality rates for both social and behavioral (SMR=0.89) and chronic disease (SMR=0.62) causes were lower among immigrant Hispanic men. Of the overall "deficit" of 2424 deaths among immigrant Hispanic men in the 3-year period under study, 35% was attributable to social and behavioral causes. Mortality rates associated with homicide (SMR=2.89) and alcohol use (SMR=1.44) were substantially higher among immigrant Hispanic men than among non-Hispanic White men. These death rates were offset by low rates from suicide and substance use, which were in each case only one third those of non-Hispanic White men. Otherwise, the lower mortality rates among Hispanic immigrant men were not clustered across the disease groups assessed.
In the case of chronic diseases, mortality rates from circulatory diseases and from cancers, especially of the brain (SMP = 0.39) and lung (SMR = 0.37) and malignant melanomas of the skin (SMR = 0.38), were lower among immigrant Hispanic men than among non-Hispanic White men. By contrast, mortality rates associated with intracerebral (SMR = 2.30) and subarachnoid (SMR = 1.76) hemorrhagic stroke and with stomach cancer (SMR = 4.15) were higher among younger immigrant Hispanic men than among younger non-Hispanic White men.
Mortality rates were higher among US-born Hispanic men than among non-Hispanic White men for all causes (SMR = 1.17) and for both social and behavioral (SMR = 1.20) and chronic disease (SMR = 1.11) causes. The excess mortality among US-born Hispanic men relative to expectations based on mortality rates among non-Hispanic Whites was primarily (78%) attributable to social and behavioral causes. US-born Hispanic men had higher mortality rates attributable to substance use, HIV and other sexually transmitted diseases, homicide, and alcohol-related causes. In the case of chronic diseases, their cause-specific mortality patterns were similar to those of non-Hispanic White men. Mortality rates among US-born Hispanic men were significantly higher for endocrine and metabolic diseases (SMR = 1.26) and elevated for fibrosis and cirrhosis of the liver (SMR = 2.95) and other diseases of the liver (SMR = 2.52) than those among non-Hispanic White men.
⏐ RESEARCH AND PRACTICE ⏐ Note. SMR = standardized mortality ratio; CI = confidence interval. Death rates were indirectly standardized via non-Hispanic White rates and SMRs. a The numbers in the excess or deficit column refer to the difference between the observed number of deaths from each cause in the 3-year period of the study for each group and the number that would be expected given the population size of the group at each age if age-and cause-specific mortality rates among members of the group had been equal to rates among non-Hispanic Whites of the same gender in the same period.
Rate Differences and Comparisons Among Women
Rate differences between foreign-born and US-born Hispanics. The standardized allcause mortality rate among immigrant Hispanic women aged 15 to 44 years was 49 per 100 000, the same rate among US-born Hispanic women was 75 per 100 000. Mortality rates were higher for US-born Hispanic women than for immigrant Hispanic women for each of the 12 specific cause groups we assessed. The higher mortaliy rates associated with substance use (0.58 for immigrant Hispanics and 5.22 for US-born Hispanics) were particularly noteworthy.
Comparisons of mortality rates with nonHispanic Whites. All-cause death rates were lower among immigrant Hispanic women than among non-Hispanic White women (SMR = 0.59), as were rates associated with social and behavioral causes (SMR = 0.44) and chronic diseases (SMR = 0.70). The lower mortality rates for social and behavioral causes accounted for 60% of the mortality "deficit" among immigrant Hispanic women. Immigrant Hispanic women did not have substantially higher homicide mortality rates and had exceptionally low mortality rates from substance use (SMR = 0.08) compared with those among non-Hispanic White women. Immigrant hispanic women also had substantially lower alcohol-related mortality rates and suicide mortality rates.
In addition, mortality rates among immigrant Hispanic women were lower for each chronic disease subgroup than for those among non-Hispanic White women. Immigrant Hispanic women had lower rates of mortality from cancers (SMR = 0.87), especially those of the lung (SMR = 0.31), skin (SMR = 0.31), brain (SMR = 0.87), and breast (SMR = 0.89). However, these lower rates were offset by higher rates for stomach (SMR = 4.21) and cervical (SMR = 1.56) cancers. Younger immigrant Hispanic women had lower mortality rates than did younger nonHispanic White women for circulatory diseases overall and for most common circulatory causes (SMR = 0.57).
In the case of social and behavioral causes, US-born Hispanic women exhibited a mixed pattern in terms of comparisons with nonHispanic White women. The mortality rates among US-bon Hispanic women were higher for homicide, HIV, and infectious and parasitic causes but lower for suicide, substance use, and unintentional accidents. As was the case for men, chronic disease mortality rates among US-born Hispanic women were similar to those among non-Hispanic White women.
DISCUSSION
Our results showed that, among immigrant Hispanic (primarily Mexican American) men and women in California and Texas aged between 15 and 44 years, all-cause mortality rates and mortality rates for most specific causes were sharply lower than those among non-Hispanic White men and women living in the same states. The most significant exceptions involved mortality rates for homicide, alcohol use, and accidents among immigrant Hispanic men. US-born Hispanic men and women did not share this pattern of lower mortality. Among younger US-born Hispanic men, most cause-specific mortality rates appeared to be similar to or exceed those of younger non-Hispanic White men; among US-born women, cause-specific rates were similar to those of non-Hispanic White women across many causes of death. Both foreign-and US-born Hispanic men and women had lower suicide mortality rates than did non-Hispanic White men and women.
We address 3 questions. First, how do our results compare with previously reported findings of studies focusing on mortality among younger Hispanic adults? Second, how do our findings help to explain the so-called Hispanic paradox of lower all-cause mortality in a socioeconomically disadvantaged population? Finally, how did misreports of Hispanic ethnicity affect the results reported here?
Comparison With Previous Findings
Previous studies comparing mortality rates among Hispanics and non-Hispanic Whites have generally reported a mortality crossover occurring for men aged between 40 and 50 years, with mortality rates among Hispanics relatively higher before that age range and relatively lower after that range. In many of these studies, an NHIS-NDI linked file spanning the period 1986 to 1997 has been used, and this linked file includes few deaths among individuals at younger ages. 5, 12, 14 In addition, vital statistics data for Texas and California from the early 1980s showed higher age-adjusted mortality rates associated with homicide, infectious diseases, and unintentional accidents among Hispanics. [16] [17] [18] We found significantly lower all-cause mortality rates among younger male Hispanic immigrants in California and Texas than among younger non-Hispanic Whites and marginally lower all-cause mortality rates when deaths of foreign-and US-born men were pooled. This difference from previously reported comparisons is attributable in part to the lower homicide and accidental mortality rates in 2000 relative to 1980 and 1990 and a narrowing of the differential between non-Hispanic White rates and Hispanic immigrant rates. Nationwide, motor vehicle mortality rates among men (all ages) dropped from 32.6 per 100 000 during 1979 through 1981 to 20.9 during 1999 through 2001. Homicide mortality rates declined from 15.2 to 9.1 per 100 000. 24 Comparisons of immigrant Hispanic and non-Hispanic White men in Texas and California showed that the mortality rate ratios for both causes were narrower in 2000 than in 1980. 16 Another factor was the increase in HIV incidence and mortality rates over this period; HIV mortality rates were higher for nonHispanic White men than for immigrant Mexican American men in Texas and California (although rates were higher for Hispanics from other subgroups and in other regions of the country).
25,26 These 3 factors, combined with the continuation of lower mortality rates among Hispanic men with respect to most other causes, have led to the emergence of lower all-cause mortality rates for younger immigrant Hispanic men than for younger nonHispanic White men in Texas and California.
Implications for Explaining the "Hispanic Paradox"
There is a social and behavioral component associated with the lower mortality rates among younger foreign-born Hispanics than among younger non-Hispanic Whites, given our finding that a significant portion of the reduced mortality among the former involved directly behavioral causes, especially sharply lower suicide and substance use mortality rates among both men and women. The lower chronic disease mortality rates among foreignborn Hispanics were broadly distributed across a number of specific causes and were not shared by US-born Hispanics.
Most of the discussion in prior epidemiological studies of the causes of unexpectedly low Hispanic mortality has centered on lower chronic disease mortality rates among older individuals. [4] [5] [6] 8, 11 Debates have focused primarily on 3 contrasting explanations of this mortality advantage: (1) that immigrants to the United States are healthier than people who choose not to migrate, (2) that many immigrants return to their home country when they experience a serious illness, and (3) that Hispanic social and behavioral characteristics and practices are somehow healthier than those of non-Hispanic Americans. 3, 4, 7, 8 Among those immigrants of younger ages, these 3 explanations are not strongly differentiated. Although health-selective return migration among Hispanic immigrants is frequently characterized as migration in response to late-life illnesses, return migration is in fact most common within the first 2 years of immigration.
27,28
The influences on migration selection among individuals at younger ages may be similar for immigration and emigration, reflecting a balancing of the costs and benefits of residing in the country of birth and the United States. Although the factors associated with return migration are complex in the circular migration flows between Mexico and the United States, and in some instances such return migration is planned beforehand, 19, [27] [28] [29] [30] immediate return migration is often attributable to the failure of migrants to adapt to their new environment. 31 Health may influence successful adaptation. Individuals whose immigration status is undocumented (a situation characterizing a majority of the recent migrants from Mexico and Central America to Texas and California) and who have early onset of chronic or congenital diseases are poor candidates for international labor migration. Such conditions may increase the risks associated with undocumented migrations across the US-Mexico border. 32 Most new Mexican and Central
American immigrants to the United States participate in manual and service labor markets, and preexisting morbidities could limit their success in these labor markets. The lower mortality of immigrants from social and behavioral causes may also be ⏐ RESEARCH AND PRACTICE ⏐ attributable in part to health-selective migration. For example, substance use disorders may be incompatible with successful participation in US labor markets. More generally, a higher sense of internal locus of control (an individual's sense that his or her own actions determine what will happen to him or her) has been associated with more beneficial health-related behaviors, more beneficial health outcomes, 33 and the decision to move across international borders in search of work. 34 There is little evidence of a general Hispanic sociocultural pattern spanning immigrants and natives that results in lower mortality associated with social and behavioral causes, with the exception of suicide. With respect to chronic disease patterns, younger USborn Hispanic men and women do appear to have mortality rates comparable to those of younger immigrant men and women for cancers of the lung, brain, and breast and malignant melanomas of the skin, which may reflect in part comparable dietary and other behavioral or occupational exposures. The more general pattern revealed here, however, was that mortality rates associated with both chronic diseases and social and behavioral causes among younger US-born Hispanic men and women residing in California and Texas were similar to or exceeded those of younger non-Hispanic White men and women.
Effects of the Misreporting of Hispanic Ethnicity
There is concern in the public health community that Hispanic ethnicity is underreported on death certificates relative to the census counts that supply the denominators for rate calculations. 34, 35 This underreporting could occur because death certificate ethnicity data are reported by funeral directors, whereas census ethnicity data are typically reported by respondents or family members, and because of differences in wording of the Hispanic-origin item on death certificates and census forms. Studies have shown that country of origin is more consistently reported and thus is a useful alternative marker of Hispanic ethnicity. 2, 13, 15, 17, 35 We replicated our analysis for our Mexicanborn population (more than 85% of foreignborn Hispanics in Texas and California), and results were virtually identical to those we reported based on death certificate ethnicity.
Death certificates may underreport Hispanic ethnicity among US-born Hispanics as well. Recent studies 2, 37 and unpublished comparisons of survey and death certificate classifications in matched records from the National Longitudinal Mortality Study suggest the need for upward adjustments of between 5% and 10% in terms of rates for US-born Hispanics. Adjustments of this magnitude would sharpen the patterns reported here but would not change our basic conclusion: for most causes, mortality rates among US-born Hispanics are equal to or higher than mortality rates among Whites in the same age groups.
Limitations
In this study, we used data for California and Texas. More than 80% of both the foreign-born and US-born Hispanic populations of these 2 states reported Mexican American origin on the US census, and these states together accounted for two thirds of the Mexican American population of the United States. The majority of the non-Mexican Hispanic residents of these states were immigrants from Central America (7%) or did not report a specific Hispanic origin (5%). Only 2% reported Cuban or Puerto Rican ancestry. 22 Thus, the mortality profile reported here predominantly reflects the experience of a Mexican American population and should not be generalized to other Hispanic groups. A second limitation is that causes of death were based on data reported on death certificates. Death certificate coding of underlying causes of death has been found to be inaccurate in some instances and does not reflect all contributing causes. There may be less concern with regard to this issue among younger individuals and in the case of accidents and other social and behavioral causes. 38 The low suicide rate for Hispanics may be partly attributable to differential reporting of suicide deaths. However, this hypothesis seems to imply ethnic differentials in misclassification of suicides as either traffic accident or homicide deaths, because these are the only external accident and injury categories with sufficient numbers to affect materially our reported suicide rates. It seems unlikely that such classification effects would entirely explain the suicide differentials reported here.
A third limitation is that we did not adjust our results for differential ethnicity-specific census undercounts. In 2000, the Census Bureau estimated an undercount for Hispanics of 0.71% and an overcount for nonHispanic Whites of 1.13%. 39 The Census Bureau did not publish Hispanic-specific assessments of differential undercounting according to immigrant status or age in the 2000 census. Results from evaluations of past census data suggest that undercounts are likely to be higher among younger adults and immigrants. These considerations suggest that the mortality rates reported here for Hispanic immigrants may be slightly overstated.
Conclusions
Our findings highlight several points. First, declines in mortality resulting from external accidents and injuries in recent decades have contributed to the emergence of relatively low mortality rates among Hispanic immigrants. Researchers should not assume that ethnic differentials in mortality are invariant in time and across cohorts. Second, the relatively low mortality rates among younger Hispanic immigrants are compatible with patterns of health-selective in-migration and outmigration. Further research seeking to explain Hispanic immigrant mortality patterns should focus on specific mechanisms that contribute to large ethnic differentials. It may be difficult to differentiate cultural explanations of these patterns from explanations rooted in migration selection because the latter may also influence psychosocial and behavioral characteristics. Finally, cause-specific mortality patterns are distinct for younger immigrant and US-born Hispanics, reaffirming the usefulness of disaggregating these groups in studies of Hispanic mortality.
